INTRODUCTION {#sec1-1}
============

Sedentary lifestyles are associated with marked increased morbidity and mortality.[@ref1] Regular PA has a beneficial effect on the overall health of all ages[@ref2]--[@ref4] and is important for combating the escalating problems of obesity and type II diabetes among the youth.[@ref5] The evidence linking adequate amounts of PA to numerous physical, psychological and mental health improvements is both overwhelming.[@ref2][@ref6][@ref7] Despite the immense health benefits, PA decreases with age[@ref8] and the youth in many Western countries also have little PA. The majority of the Saudi population are not active enough to get any health benefits.[@ref9]--[@ref11] Physical inactivity has remained relatively constant and uninfluenced by health promotion efforts over the last decade,[@ref12] therefore, the promotion of PA remains an important public health issue.

However, a lot of progress has been made in the understanding of PA. Many techniques based on theoretical framework have been developed to intervene with PA behavior and the design of programs. Several research studies indicate that PA interventions using the Stages of Change Model (SOC) increase PA behavior among sedentary adults.[@ref13][@ref14] The SOC Model was originally developed in the late 1970\'s and early 1980\'s by James Prochaska and Carlo DiClemente when they were studying how smokers gave up their habit. The model has been applied to a broad range of behaviors including weight loss, injury prevention, alcoholism, and drug problems.[@ref15] According to the SOC model, individuals move through a series of stages as they adopt and maintain a new habit.[@ref16] Specifically, the stages include Precontemplation, Contemplation, Preparation, Action, Maintenance and Relapse. For PA, Precontemplators are inactive and not thinking of becoming active. Contemplators are inactive but are thinking about becoming active. Preparers intend to be physically active in the next month or have unsuccessfully taken action in the past year (not at the recommended levels). Individuals in the Action Stage are physically active at the recommended levels but have been active for less than six months. Individuals in the Maintenance Stage are physically active at the recommended levels and have been for six or more months.[@ref14][@ref17] Given that it often takes many attempts before individuals succeed in adopting and maintaining PA, movement across the stages is thought to be cyclical rather than linear.

Some intermediate concepts -- self-efficacy and decisional balance-are often used in conjunction with the SOC.[@ref18]--[@ref20] Self-efficacy refers to a person\'s beliefs or confidence in his ability to adopt PA consistently even in difficult circumstances. Bandura maintains that individuals with high confidence in their ability to perform a given task will be more likely to engage in that task.[@ref21] Research indicates that self-efficacy for PA increases as individuals progress through the stages of change and that self-efficacy scores correlate highly with stages of change.[@ref22] Decisional balance measures the individual\'s evaluation of the pros (perceived benefits) and cons (perceived barriers) relating to behavior. Results have shown an association between a person\'s relative view of the pros and cons and readiness for PA adoption.[@ref14][@ref18] Health promotion efforts need to identify barriers to PA that specific population groups are faced with and continue to improve and develop interventions that help eliminate these barriers.

Determining the stage of change assesses both intention and perception of behavior and, therefore, may help to improve the effectiveness of intervention when the proposed intervention is tailored to suit the current stage of readiness rather than generic messaging.[@ref19][@ref21] It is, therefore, quite clear that there is a need to design effective programs for PA promotion for the entire Saudi population. The design of these programs should be based on the study of groups of target population and to understand their characteristics and other factors in order to make it acceptable and effective. With the dearth of research on the determinants of PA in the different segments of Saudi population, the aim of this study was to assess the readiness of King Saud University (KSU) students for change towards engaging in more physical activity and relating this to their self-efficacy, perceived benefits and barriers.

SUBJECTS AND METHODS {#sec1-2}
====================

Study design and setting {#sec2-1}
------------------------

A cross-sectional descriptive study was conducted at KSU, Riyadh, from March to May 2007.

Study population {#sec2-2}
----------------

The target population of the study was KSU male and female students. A stratified random technique was used to chose one undergraduate program from both the male and female sections of the five randomly chosen colleges (Administrative Sciences, Pharmacy, Education, Computer Sciences, and Applied Medical Sciences). Approval for the conduct of the study was obtained from the heads of the programs by personal contact. All pre-final students of the chosen programs were included in the study. Out of 511 questionnaires distributed, only 302 were filled completely giving a response rate 59.1%.

Tool of the study {#sec2-3}
-----------------

After a thorough literature review, a self-administered structured questionnaire was developed and assessed for face validity by two judges in health education and behavioral sciences. It included data about:

1\) Socio-demographic characteristics, history of chronic illnesses, and information on weight and height.

2\) Student\'s PA stages towards change: According to SOC model,[@ref23] the students were classified into different categories according to their responses to the questions on behavior. They were asked to select one of six statements describing their PA behavior: a) I am physically inactive, and I don't want to change (Precontemplation); b) I am physically inactive, but I am thinking of becoming more active in the next six months (Contemplation); c) I am physically inactive, but I am thinking of becoming more active in the next month (Preparation); d) I have been physically active for less than six months (Action); e) I have been physically active for more than six months (Maintenance); f) I used to be physically active (Relapse).

3\) Physical activity practices: Current students' activities were explored to find out the type of PA engaged in (walking, jogging, swimming, aerobics), frequency (number of times a week), duration (minutes spent each time), regularity (throughout the year, occasional or during vacations), doing housework, use of stairs, and perceived level of usual day activity (sedentary, moderate, active, hyperactive).

4\) Perceived benefits and barriers to PA (Decisional Balance): Perceived benefits was measured in terms of 11 statements, while perceived barriers were sought by means of five categories of 33 statements including: a) Body related barriers: such as worry about her/his looks, concern for body, health, and people to perception of his/her body; b) Convenience related barriers comprising time and weather related factors; c) Social related barriers: such as lack of support from friends and family, social norms, and cultural factors; d) Resource and safety related barriers: including environmental factors, access to health club, cost, and design of the house; e) Skills related barriers: including the most suitable exercise, performance skills, time needed to achieve fitness, and making PA more interesting. The measurements of perceived benefits and barriers were constructed as a 4-point Likert scale which scored from 1 to 4 for each statement with higher scores for higher levels of benefit and barriers.

5\) PA self-efficacy beliefs: This scale was adapted from a published self-efficacy scale.[@ref24] It included 14 common/difficult situations (e.g. negative emotion, lack of social support or resources, physical discomfort, Ramadan) to assess students' confidence in their ability to participate in PA in such difficult situations (e.g., I think I can be free for ½ h. daily to do PA). Each item was rated on a 4-point Likert scale ranging from 1 (not at all confident) to 4 (very confident).

Statistical analysis {#sec2-4}
--------------------

Data was processed and analyzed by SPSS, version 15. AVOVA test and Chi-squared test were used as tests of significance. P value used as a level of significance was \<0.05.

RESULTS {#sec1-3}
=======

The age range of the sample was 20-26 years with a mean of 21.38 ± 1.84 years. Percentages of males (49.7%) and females (50.3%) participating in the study were nearly equal. A large majority of participants were single (92.4%). Those whose fathers had university education constituted 43.7% and only 17.5% had mothers who had university education. More than half of the sample (55%) assessed their family income as above middle or high. There were no statistical differences (p\>0.05) between the males and females with regard to their age, education of parents, family income, presence of chronic illness, and their body mass index (p=0.086).

[Table 1](#T1){ref-type="table"} shows that a considerable percentage of the students (55.3%) participated in PA (categorized either in the action or maintenance stage), and less than half of the sample did not engage in PA as they were in precontemplation, contemplation, preparation and relapse stages. Gender differences were evident as more males than females were found at the maintenance stage, while more females were found at the inactive stages (precontemplation, contemplation and preparation). These differences were statistically significant (p=0.007).

###### 

Physical activity stages of change among King Saud University students
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Looking at the level of PA recommended for cardiovascular physical fitness, [Table 2](#T2){ref-type="table"} shows that only 24.4% of the sample practised PA three times or more per week with a higher proportion (39%) engaging in vigorous activity for 20 minutes or more. However, only 9.9% reported that they engaged in PA regularly throughout the year. About 46% mentioned that they used the stairs four times or more a day and 37% did housework by themselves. Only 4.6% labelled themselves as hyperactive, while 45.6% considered themselves as moderately active. Statistical differences were found between males and females, as more males than females were engaged for 20 minutes or more each time exercising. More females used the stairs and did chores at home. Also more females considered themselves moderately active.

###### 

Physical activity practices among King Saud University students
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With regard to types of PA, 151 female students out of 152 responded to this open-ended question as compared to 49 out of 150 male students. The most frequent PA reported by the females was walking (45.4%). Other activities reported included jogging (9.2%), swimming (4.6%), aerobics (8.6%) and others (8.6%). In comparison, the main PA reported by males was walking (12%), followed by weight bearing/gymnasium (9.1%), football (8%), swimming (8%), jogging (6.7%), aerobics (4%), and others (27.7%).

[Table 3](#T3){ref-type="table"} indicates that 50.3% had a low total perceived barriers score, 29.8% and 19.9% had moderate and high levels. Most of the students expressed low perceived body-related and socially-related barriers. Also about half of the students perceived low level of resource-related barriers and moderate level of time-related barriers. Approximately one third of the students expressed low, moderate or high levels of skill-related barriers. There was no significant difference between males and females regarding all categories of perceived barriers. The majority (85.1%) had high perceived benefits of PA while 63.6% had a moderate level of self-efficacy.

###### 

Levels of University students' total scores of perceived barriers, perceived benefits and self efficacy of physical activities
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[Table 4](#T4){ref-type="table"} indicates that the mean total barrier score for the different categories was more or less higher in precontemplation and contemplation stages than the preparation stage which slightly rose in the consequent action stage, then decreased markedly in the next stage (maintenance) again increasing in the relapse stage. The reverse pattern was found in the total score of perceived benefits and self-efficacy beliefs where scores among precontemplators was the least and the highest among those in maintenance stage, somewhat declining in the relapse stage. These differences were statistically significant (p\<0.05) in total barrier score for all categories, total perceived benefits and self-efficacy among students groups in different stages of change.

###### 

Relationship between PA stages of change, decisional balance and self-efficacy
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DISCUSSION {#sec1-4}
==========

Previous PA assessment conducted in Saudi Arabia indicated that physical inactivity is becoming more prevalent in the Saudi population.[@ref25] Our results are in agreement with these findings. The main finding was that not many university students were sufficiently active, as only 9.9% of them regularly engaged in PA throughout the year, 24.4% engaged in PA three times per week or more, 39% did for 20 minutes or more each time, walking being the most reported activity (28.8%). Different surveys conducted in Saudi Arabia got similar results with some variations in the percentages as a result of the different instruments used to assess PA. Al-Hazzaa (2004) estimated that the prevalence of inactivity in Saudi Arabia ranged from 43.3% to as high as 99%.[@ref10] Al-Hazzaa (2007) reported that the prevalence of inactivity among both sexes averaged 40.6%, while the proportion of people meeting "health-enhancing" physical activity levels was only 25.1%.[@ref25]

Based on that estimage, only 4.6% of the students in the present study considered themselves hyperactive, 45.6% as moderately active, 32.7% as minimally active and 16.8% had a sedentary lifestyle. Al-Hazzaa (2007) reported that nearly half of the Saudi population was moderately active, since they engaged in moderate PA such as walking for at least 30 minutes or more per time, five or more days per week.[@ref25]

Frequency of physical activity according to gender {#sec2-5}
--------------------------------------------------

Most previous studies have shown that men are more active than women.[@ref26][@ref27] Statistical differences were found between males and females in the present study, as more males engaged in vigorous activity for 20 minutes or more, while more females engaged in moderate activity such as using the stairs, and doing housework. More females perceived themselves as moderately active while more males saw themselves as minimally active or inactive. This is supported by the responses to the open-ended questions about type of exercise the respondents did. The top activity reported by both females and males was walking, 45.7% of the females 12% of the males respectively. Al-Hazzaa found that when moderate exercise such as walking and vigorous physical activities were combined, Saudi females were found to be more active than males.[@ref25] However, the findings of the present study indicate that a greater variety of physical activity is engaged in by the males than females. These include weight bearing exercises, workout in the gymnasium, basketball, archery, volleyball, cycling, and buggy riding. The participation of the females in higher moderate activity was unexpected because of the restrictive cultural norms for Saudi females. This difference can be attributed to cultural difference of the gender roles in Saudi community where males usually drive, are involved in recreational activities other than exercising and don't do any housework. Another possible explanation is that the females might have over-reported their PA. Another recent study in Belgium found some over-reporting of moderate physical activity among females.[@ref28]

Stages of change of PA adoption {#sec2-6}
-------------------------------

Prochaska\'s[@ref16] model has been successfully applied to the study of behavioral change towards exercise.[@ref17][@ref29] Individuals go through a series of six stages in order to successfully change behavior. The positive finding in the present study is that about half of the students were in the action and maintenance stages. These groups require interventions based on giving assistance with feedback, problem solving, social support, and reinforcement. Those in the earlier stages of change need different types of intervention to help them progress to the next stage. Specifically, for the precontemplators (7.3%), increasing awareness of the need for exercise, personalizing information on risks and benefits can help them. For the contemplators (11.6%), motivation and encouragement are very important. The preparers (4.6%) need assistance in developing concrete action plans and setting gradual goals. The SOC model suggests that behavioral change toward exercising is not an all or nothing phenomenon and that those individuals who stop performing a particular act tend to start again. The present findings showed that 21.2% of the students were in the relapse stage. Intervention here should reassure those who have relapsed that slips were normal learning experiences. Discouragement should be avoided but confidence rekindled successful strategies and barriers should be identified, and incentives provided.[@ref30]

Perceived benefits, perceived barriers and self efficacy of PA {#sec2-7}
--------------------------------------------------------------

Perceived benefits and barriers are two cognitive variables which account for PA levels.[@ref31] Many studies have evaluated perceived benefits and barriers to PA among young people.[@ref32]--[@ref34] In the current study, most of the students had low level of perceived body- and socially-related barriers. However, a considerable proportion had moderate to high levels of perceived barriers with regard to time, weather, resources and skill. This finding is in agreement with previous research results that found that the most commonly reported barriers faced by adults when trying to increase PA levels were the lack of time, access to convenient facilities, and safe environments.[@ref35] In addition, Iranian girls whose culture is similar to that of Saudi girls also face many barriers, including the lack of resources, cultural limitations, and the low value they place on exercising as compared to activities such as housework.[@ref36] The results of many studies have been promising in changing behaviour towards PA when changes are made in the school environment to facilitate PA.[@ref37] The positive finding in the present study is the increased recognition of the benefits of PA. The great majority (85.1%) of the students perceived that PA would help them improve their mental capability, self-concepts, reduce stress, make them feel healthier, and increase their energy levels. It was illustrated that before individuals would change a behavior, their perceived benefits must outweigh the perceived barriers to that behavior.[@ref33]

Identifying stages of change, Self-efficacy, Decisional balance of PA {#sec2-8}
---------------------------------------------------------------------

The present findings indicate that there is stage specificity for perceived benefits (pros) and barriers (cons) to PA. The total mean scores of perceived benefits were positively related to the middle and higher stages of change (from contemplation to maintenance). However, mean scores for perceived barriers (body-, socially-, skill-, resources-, time-, and weather-related) were negatively associated with higher stages of change for PA. Similar results were reported in other research.[@ref38][@ref39] These results indicate that it is best to increase the perceived benefits of exercise in the earlier stages of change, while decreasing the perceived barriers of exercise. Precontemplators and contemplators would benefit the most from education on the advantages of intervention with PA designed for those who have never exercised. Emphasizing the short term benefits (e.g. feeling better, gaining more energy, sleeping better, and stress relieving) rather than long term benefits may encourage these young people to become physically active.

Bandura\'s[@ref21] self efficacy theory, states that as the stage of change advances, confidence levels in the ability to engage in behavior during specific situations also increases. In line with this, the self efficacy scores of the students in the present study varied at each SOC of adoption of PA and significantly differentiated subjects at most stages of change of adoption of PA. Students identified in the earliest stages of PA change (precontemplation and contemplation) had low confidence in their ability to engage in PA when they were faced with certain constraints including the lack of support, vacation, or even Ramadan. Self-efficacy scores increased among preparers but decreased among those in the action stage. This drop could be explained by the barriers encountered at the beginning of PA adoption. Again, the students identified in the maintenance stage, expressed the highest levels of self-efficacy in specific situations. Fortunately, students in the relapse stage still had higher scores than those in the action and contemplation stages. This indicates that motivating such individuals to move to the next stage of change requires less effort than other groups.

Finally, the present study is subject to the following limitations. The first is that our sample was taken from students in the pre-final level, and thus was not representative of KSU University students. However, the results provide idea on the approach to be used in the promotion of PA in this group. Second, as in any self-reported questionnaire, there could have been a recall as well as social desirability bias on the part of the respondents. However, self-report PA questionnaires remain the method of choice for this type of assessment, since it is inexpensive, requires little time, and is less likely to influence behavior. Finally, although the tools used in the present study to measure stages of change, self efficacy, decisional balance and physical activity were assessed for their face validity, this as well as internal consistency and suitability to the Saudi community have to properly tested.

CONCLUSION AND RECOMMENDATION {#sec1-5}
=============================

The current study has demonstrated that the prevalence of physical inactivity among KSU students is relatively high, but a high proportion of them were not ready to be more physically active. Therefore, there is a need to design different strategies suited to the stages of PA adoption and supported by university and public policies and environmental changes, to encourage active living and discourage sedentary habits, taking into account the Islamic rules and Saudi cultural context. Further studies are recommended to replicate this study with more representative sample to address the issue of physical inactivity among Saudi youth.
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